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(54) Child car seat and head rest for the same 

(57) A child car seat has a child car seat body and a 
head rest. The headrest has an upper part, a middle 
part provided with a pair of shoulder belt slots, and a 
lower part to be supported on the child car seat body. 
The child car seat body is provided with a headrest sup- 
port rail for supporting the headrest. A rotating member 
provided with a boss is supported on the headrest sup- 
port rail. The boss of the rotating member is fitted in a 
groove formed in the lower part of the headrest. A 
polygonal member is connected to a central portion of 
the rotating member. The polygonal member is fitted in 
a through hole formed in a locking member to lock the 
rotating member. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a child car 
seat to be incorporated into a seat of an automobile, 
and a head rest for the child car seat and, more particu- 
larly, to a child car seat having shoulder straps and a 
head rest, in which the position of the shoulder straps 
and the height of the head rest can be easily adjusted 
according to the size of a child to be sated on the child 
car seat. 

Description o f the Related Art 

[0002] A child car seat is used to secure safety for a 
child when carrying the child in an automobile. As 
shown in Figs. 13 and 14, a child car seat 1, for 
instance, has a child car seat body 50 having a seat 
back A and a seat cushion B formed integrally with the 
seat back A, and a base 51 united integrally with the 
child car seat body 50. The base 51 is set on a seat of 
an automobile. 

[0003] A crotch strap 52 is extended from a front 
central part of the seat cushion B and a buckle 55 is 
fixed to the crotch strap 52. Each of two belts 54 has a 
first end portion fixed to the seat cushion B and a sec- 
ond end portion passed through a shoulder belt slot 53 
formed in the seat back A and extending on the back 
surface of the seat back A. The belts 54 are provided 
with tongues 56 that can be detachably joined to the 
buckle 55. 

[0004] The second end portions of the belts 54 are 
fastened to a belt adjusting plate 57 on the back surface 
of the seat back A. A free end of a length adjusting belt 
58 pulled out from a retractor is fastened to the belt 
adjusting plate 57. The retractor is placed inside a lower 
portion of the seat back A. The length adjusting belt 58 
is extended outside the seat back A through a belt outlet 
59. 

[0005] A headrest 60 for firmly supporting the 
child's head is installed on an upper portion of the set 
back A so as to be vertically movable for height adjust- 
ment. Head supports 60a are fixedly attached to the 
opposite side ends of the headrest 60 to prevent the 
child's head from lateral sway. 

[0006] As shown in Fig. 14, the base 51 or the child 
car seat body 50 is fastened directly to a seat of an 
automobile with a seat belt 61 of the automobile. The 
child is seated on the seat cushion B of the child car 
seat body 50 with the child's head placed between the 
belts 54, the child's shoulders fastened with the belts 54 
and the child's legs stretched forward on the opposite 
sides of the crotch strap 52. 

[0007] The shoulder belt slots 53 are formed in a 
plurality of pairs (three pairs in the child car seat shown 



in Figs. 13 and 14)/ The pairs of shoulder belt slots 53 
are arranged longitudinally. The upper pair of shoulder 
belt slots 53 is used for a larger child so that the child's 
shoulders are held down in an optimum mode. 

5 [0008] In the conventional child car seat 1 , the plu- 
rality of pairs of shoulder belt slots 53 are formed in a 
longitudinal arrangement in an upper portion of the back 
surface of the child car seat body 50, and one of the 
pairs of shoulder belt slots 53 is selected according to 

10 the child's build, and the shoulder belts are passed 
through the selected pair of shoulder belt slots 53. 
Accordingly, the conventional child car seat 1 requires 
troublesome work for the adjustment of the height of the 
shoulder belts, the height of the shoulder belts can be 

15 adjusted only in a stepwise adjusting method (three 
steps in the child car seat shown in Figs. 13 and 14) and 
hence it is impossible to achieve optimum adjustment of 
the child car seat according to the child's build. 
[0009] Although the headrest 60 can be vertically 

20 moved, head supports 60a are fixed to the headrest 60. 
Consequently, the child's head of a small width cannot 
be snugly fitted between the head supports 60a and the 
child's head cannot be securely held at three points by 
the head supports 60a and the headrest 60. 

25 [001 0] The interval between the crotch strap 52 and 
the seat back A cannot be adjusted. Therefore, the 
crotch belt 52 cannot be uniformly and securely applied 
to the abdomen and the chest of a child of a compara- 
tively small build, and the crotch belt 52 exerts pressure 

30 on the abdomen of a child of a large build and makes 
the child feel cramped. 

SUMMARY OF THE INVENTION 

35 [0011] The present invention has been made in 
view of such problems and it is therefore an object of the 
present invention to provide a child car seat that does 
not require selection of holes for shoulder belts, enables 
stepless headrest height adjustment and the angular 

40 position of head supports, and has an abdominal sup- 
port that can be moved toward the headrest, and a 
headrest for the child car seat. 
[0012] According to a first aspect of the present 
invention, a headrest to be mounted on a child car seat 

45 body included in a child car seat for supporting a child 
thereon has an upper part for supporting the child's 
head, a middle part provided with shoulder belt slots 
through which a pair of shoulder belts fastening the 
child's shoulders are passed, and a lower part mounted 

so on the child car seat body so as to be vertically movable 
for adjusting the height of the headrest. 
[001 3] According to a second aspect of the present 
invention a child car seat for supporting a child thereon 
has a child car seat body, a headrest mounted on the 

55 child car seat body so as to be movable for vertical posi- 
tion adjustment to hold the child's head, and a vertical 
position adjusting means associated with the child car 
seat body and the headrest. 
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[001 4] The headrest can be moved i n a nearly step- 
less mode for vertical position adjustment by a simple 
means, so that troublesome work for selecting suitable 
shoulder belt slots and passing shoulder belts through 
the shoulder belt slots can be omitted. 5 
[001 5] In the child car seat according to the present 
invention, the headrest has an upper part for supporting 
the child's head, a middle part provided with shoulder 
belt slots through which a pair of shoulder belts fasten- 
ing the child's shoulders are passed, and a lower part 10 
mounted on the child car seat body 
[0016] In the child car seat according to the present 
invention, a groove is formed in the lower part of the 
headrest, the vertical position adjusting means includes 
a headrest support rail held on the child car seat body 15 
and supporting the lower part of the headrest for sliding 
movement, a rotating member rotatably supported on 
the headrest support rail and provided with a boss fitted 
in the groove of the lower part of the headrest, and a 
locking mechanism capable of locking and releasing the 20 
rotating member. 

[001 7] In the child car seat according to the present 
invention, the locking mechanism includes a polygonal 
member connected to a central portion of the rotating 
member, and a locking member provided with a through 25 
hole for releasably receiving the polygonal member 
therein. 

[001 8] In the child car seat according to the present 
invention, the vertical position adjusting means includes 
a pair of locking members supported on the headrest so 30 
as to be movable toward and away from the child car 
seat body, and- a biasing member interposed between 
the pair of locking members so as to bias the pair of 
locking members away from each other and to cause 
the pair of locking members to be frictionally engage- 35 
ment with the child car seat body. 
[0019] In the child car seat according to the present 
invention, the pair of locking members have operating 
parts projecting outward from the child car seat body, 
respectively, and the biasing member can be com- 40 
pressed by the operating parts. 
[0020] In the child car seat according to the present 
invention, the headrest has a headrest body and a pair 
of head supports rotatably provided on the opposite 
sides of the headrest body. 45 
[0021 ] In the child car seat according to the present 
invention, an angular position adjusting means is pro- 
vided to be associated with the pair of head supports 
and the child car seat body so as to rotate the pair of 
head supports for adjusting an angular position of the so 
pair of head supports when the headrest is moved ver- 
tically. 

[0022] In the child car seat according to the present 
invention, the angular position adjusting means 
includes shafts each supported on the child car seat 55 
body and provided on its circumference with a helical 
ridge, and grooved members placed in the pair of head 
supports and provided with grooves engaged with the 



helical ridges of the shafts supported on the child car 
seat body, respectively. 

[0023] In the child car seat according to the present 
invention, the respective directions of the respective 
helical ridges of the pair of shafts are opposite to each 
other. 

[0024] The headrest can be moved in a stepless 
mode in vertical directions for height adjustment by the 
simple means and the angular positions of the head 
supports can be adjusted by the headrest is moved for 
height adjustment. Therefore, the head can be satisfac- 
torily be stabilized by the head supports and the child 
car seat can be used for a long period of time in which a 
baby grows up to a child. 

[0025] According to the present invention, the pair 
of head supports are linked to the headrest body, and 
the pair of head supports are rotated so that a space 
between the pair of head supports is narrowed when the 
headrest body is lowered relative to the child car seat 
body. 

[0026] In the child car seat according to the present 
invention, the child car seat body is provided with an 
abdominal support to be set in contact with the child's 
abdomen, the abdominal support can be moved toward 
and away from the headrest, and the headrest and the 
abdominal support are interlocked by an interlocking 
mechanism that moves the abdominal support toward 
the headrest when the headrest is lowered. 
[0027] The interval between the abdominal support 
and the seat back can be automatically adjusted as the 
headrest is moved vertically for height adjustment. Con- 
sequently, the child car seat is able to support the child 
comfortably and safely and can be easily handled. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] 

Fig. 1 A is a front perspective view of a child car seat 
in a first embodiment according to the present 
invention; 

Fig. 1B is a front perspective view of a headrest 
included in the child car seat of Fig. 1 A; 
Fig. 1C is a front perspective view of a headrest 
support rail; 

Fig. 1D is a rear perspective view of the head rest 
shown in Fig. 1 B; 

Fig. 2 is a fragmentary longitudinal sectional view of 
a headrest support part of the child car seat shown 
in Fig. 1A; 

Fig. 3 is a fragmentary longitudinal sectional view of 
assistance in explaining upper and lower limit posi- 
tions of the head rest included in the child car seat 
shown in Fig. 1A; 

Fig. 4 is a perspective view of a locking member 
elasticaily supported on the headrest support rail; 
Fig. 5 is a rear perspective view of a child car seat 
provided with a headrest in a second embodiment 
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according to the present invention; 
Fig. 6 is a sectional view taken on line A-A in Fig. 5; 
Fig. 7 is a sectional view taken on line B-B in Fig. 6; 
Fig. 8A is a front elevation of a headrest provided 
with head supports showing a connecting relation- 
ship between the headrest and the headsupports in 
a third embodiment according to the present inven- 
tion; 

Fig. 8B is a sectional view taken on line B-B in Fig. 
8A; 

Fig. 8C is an enlarged, fragmentary perspective 
view of a shaft shown in Fig. 8B; 
Figs. 9A and 9B are views of assistance in explain- 
ing the operation of head supports and a headrest; 
Fig. 10 is an exploded, conceptional perspective 
view of the components of an operating mechanism 
included in a child car seat in a fourth embodiment 
according to the present invention; 
Fig. 1 1 is a perspective view of an assembly of the 
components of the child car seat shown in Fig. 1 0; 
Fig. 12A is a diagrammatic view of assistance in 
explaining operations of the components shown in 
Fig. 11; 

Fig. 12B is a diagrammatic view of assistance in 
explaining operations of the components shown in 
Fig. 11; 

Fig. 1 2C is a diagrammatic view of assistance in 
explaining operations of the components shown in 
Fig. 11; 

Fig. 1 2D is a diagrammatic view of assistance in 
explaining operations of the components shown in 
Fig. 11; 

Fig. 13 is a front perspective view of a conventional 
child car seat; and 

Fig. 14 is a rear perspective view of the conven- 
tional child car seat shown in Fig. 13. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

First Embodiment 

[0029] A child car seat in a first embodiment 
according to the present invention will be described with 
reference to Figs. 1 A to 4. 

[0030] Fig. 1 A is a front perspective view of the child 
car seat in the first embodiment, Fig. 1 B is a front per- 
spective view of a headrest, Fig. 1 C is a front perspec- 
tive view of a headrest support rail disposed behind the 
headrest shown in Fig. 1B and Fig. 1D is a rear per- 
spective view of the head rest shown in Fig. 1 B. 
[0031] The child car seat 1 embodying the present 
invention for supporting a child K (Figs. 9A and 9B) has 
a base 2, a child car seat 3 fixedly mounted on the base 
2, and a headrest 4 installed in an upper middle portion 
of the child car seat body 3 so as to be vertically mova- 
ble for position adjustment. The vertical position of the 
headrest 4 can be adjusted according to the size of the 



child K. The headrest 4 can be fixedly held at an 
optional vertical position by a vertical position adjusting 
mechanism 90 interposed between the child car seat 
body 3 and the head rest 4. 

5 [0032] The headrest 4 has an upper part 4a on 
which the head H of the child K rests, a middle part 4b 
provided with a pair of shoulder belt slots 5 through 
which shoulder belts 54 are passed and a lower part 4c 
supported on the child car seat body 3 so as to be 

w moved vertically for position adjustment. The vertical 
position of the shoulder belt slots 5 changes as the 
headrest 4 is moved vertically. 

[0033] As shown in Fig. 1D, a laterally elongate 
. groove 6 is formed in the back surface of the lower part 

is 4c of the headrest 4, and a boss 9 shown in Fig. 1C is 
fitted in the laterally elongate groove 6. The boss 9 is 
fixed to a rotating member 8 supported for rotation on a 
headrest support rail 7. The headrest support rail 7 is 
incorporated into the child car seat body 3. As shown in 

20 Fig. 1 A, the shoulder belts 54 provided with tongues 56 
that can be detachably joined to a buckle 55 are fixed to 
the child car seat body 3. The child car seat body 3 is 
provided with an abdominal support 52. 
[0034] Figs. 2 and 3 shows the positional relation 

25 between the headrest 4, the headrest support rail 7 and 
the rotating member 8. The head rest 4 is lowered to its 
lower limit position in Fig. 2 and the same is raised to its 
upper limit position in Fig. 3. 

[0035] Referring to Figs. 2 and 3, the headrest sup- 

30 port rail 7 is fixed to the child car seat body 3. The rotat- 
ing member 8 is supported in a bearing 10 on the 
headrest support rail 7. The rotating member 8 has a 
disk 11 fixedly holding the boss 9 on a peripheral part 
thereof, a shaft 12 coaxial with the disk 1 1 , and a polyg- 

35 onal head (hexagonal head) 13 formed on one end of 
the shaft 12. The polygonal head 13 may have three or 
more sides. The polygonal head 13 comes into contact 
with a mating member (locking member) 1 5 at a plurality 
of contact edges, has an increased strength and 

40 becomes steady. 

[0036] A crank cam employing a rectangular plate 
may be used instead of the disk 11. 
[0037] Referring to Fig. 4, support pins 14 each 
having a head 14a are attached to the headrest support 

45 rail 7. The support pins 14 are extended through open- 
ings 15a formed in a plate-shaped locking member 15 
to support the locking member 15 on the headrest sup- 
port rail 7. A compression coils springs 1 9 are extended 
between the locking member 15 and the heads 14a of 

so the support pins 14 to press the locking member 15 
against the headrest support rail 7. 
[0038] The locking member 15 is provided with a 
through hole 16 of a shape capable of receiving the 
polygonal head 13 therein. Normally, the polygonal 

55 head 13 is fitted in the through hole 1 6 and is restrained 
from turning relative to the locking member 15. The 
through hole 1 6 is similar, for example, to the opening of 
a box wrench having engaging grooves extending at 
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angular pitches of 30° resembling the arrangement of 
petals of a flower. Therefore, the locking member 15 
provided with the through hole 16 is able to determine 
the angular position of the polygonal head 13 in twelve 
steps by the combination of the opening 1 6 and the hex- 
agonal head 13. 

[0039] A pair of L-shaped brackets 1 8 are attached 
to the locking member 1 5 and a handle 1 7 is attached to 
the pair of brackets 18 so as to extend between the pair 
of brackets 1 8. The handle 1 7 is exposed on the back 
surface of the child car seat body 3 so that the handle 
17 can be easily pulled. When the handle 17 is pulled 
away from the child car seat body 3 against the pres- 
sure of the compression coil springs 19 to move the 
locking member 15 away from the headrest support rail 
7, the locking member 15 is disengaged from the polyg- 
onal head 13. 

[0040] The polygonal head 13 and the locking 
member 15 form a locking mechanism 13, 15. The 
headrest support rail 7, the rotating member 8 and the 
locking mechanism 13, 15 constitute the vertical posi- 
tion adjusting mechanism 90. 

[0041 ] When it is desired to move upward the shoul- 
der belt slots 5, the handle 17 is pulled away from the 
child car seat body 3 to disengage the locking member 
15 from the polygonal head 13 to make the rotating 
member 8 free. Then, the headrest 4 is pulled up. Con- 
sequently, the boss 9 fitted in the laterally elongate 
groove 6 is pushed up, the rotating member 8 is turned 
and therefore the polygonal head 13 (a hexagonal head 
in this embodiment). After the headrest 4 has been set 
at a desired height, the handle 1 7 is released. Then, the 
locking member 1 5 is pressed against the headrest sup- 
port rail 7 by the pressure of the compression coil 
springs 19, the polygonal head 13 is fitted in the polyg- 
onal through hole 16 of the locking member 15. Conse- 
quently, the polygonal head 13 is restrained from 
turning (locked) and the headrest 4 is fixed in place. 
[0042] Thus, the headrest 4 can be set at a height 
between the lower limit position indicated by two-dot 
chain lines and the upper limit position indicated by solid 
lines in Fig. 3. 

[0043] Since the through hole 1 6 has twelve small 
angular grooves circumferentially arranged at small 
angular pitches, the polygonal head 13 having, for 
example, a hexagonal shape can be easily fitted in the 
through hole 16. 

[0044] If the polygonal head 13 cannot be fitted in 
the through hole 16, the angular position of the polygo- 
nal head 1 3 can be changed so that the polygonal head 
13 can be fitted in the through hole 16 by slightly raising 
or lowering the headrest 4. 

Second Embodiment 

[0045] A headrest 4 in a second embodiment 
according to the present invention will be described with 
reference to Figs. 5 to 7. 



[0046] Fig. 5 is a rear perspective view of a child car 
seat 1 provided with a headrest 4 in the second embod- 
iment, Fig. 6 is a sectional view taken on line A-A in Fig. 
5 and Fig. 7 is a sectional view taken on line B-B in Fig. 
5 6- 

[0047] The position of a headrest 4 in the second 
embodiment can be surely adjusted in a stepless mode 
by an inexpensive means. 

[0048] The child car seat 1 shown in Fig. 5 has' a 
10 child car seat body 3 and the headrest 4. The headrest 
4 has a headrest body 41 and a pair of head supports 
42 disposed symmetrically with respect to the center 
line of the headrest body 41 . A housing 41 1 is placed on 
a lower part of the headrest body 41 , and a vertical posi- 
ts tion adjusting mechanism 70 is placed in the housing 
41 1 . The pair of head supports 42 are rotatably sup- 
ported by shafts 82, respectively, on the child car seat 
body 3. 

[0049] The vertical position adjusting mechanism 

20 70 includes a pair of locking members 72 supported on 
the headrest body 41 , and a biasing member 71 inter- 
posed between the pair of locking members 72. Each 
locking member 72 is a substantially L-shaped member 
having an operating portion 721 , a locking portion 722 

25 and a frictional member 723. The locking members 72 
are biased away from each other by the biasing member 
71, such as a compression coil spring. 
[0050] The locking portions 722 of the locking mem- 
ber 72 are extended through holes 41 2 (Fig. 7). The fric- 

30 tional members 723 attached to the free ends of the 
locking portions 722 face the child car seat body 3, are 
fitted in grooves 81 formed in the child car seat body 3, 
and are held firmly in place by high frictional force. 
[0051 ] The operating portions 721 projects from the 

35 back surface of the child car seat body 3 and can be 
operated from behind the child car seat body 3. 
[0052] The grooves 81 are formed vertically in sur- 
faces of the child car seat body 3 facing the housing 
41 1 . The surfaces of the grooves 81 are highly frictional. 

40 [0053] The biasing member 71 biases the locking 
members 72 so that the locking portions 722 project 
from the housing 41 1 and the frictional members 723 
are pressed firmly against the surfaces of the grooves 
81 of the child car seat body 3. 

45 [0054] A method of adjusting the vertical position of 
the headrest body 41 relative to the child car seat body 
3 by means of the vertical adjusting mechanism 70 will 
be described. " 

[0055] The operating portions 721 of the locking 
so members 72 are moved toward each other by fingers 
against the biasing force of the biasing member 71 to 
disengage the frictional members 723 of the locking 
members 72 from the grooves 81 of the child car seat 
body 3. Then, the headrest body 41 is moved vertically 
55 by a distance to a desired height with the frictional mem- 
bers 723 disengaged from the grooves 81 and the lock- 
ing members 72 are made free. Consequently, the 
locking members 72 are biased away from each other 
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by the biasing member 71 , and the frictional members 
723 are pressed against the surfaces of the grooves 81 , 
so that the locking members 72 are held frictionally in 
place. Thus the height adjustment of the headrest body 

41 can be completed. 5 
[0056] The headrest body 41 in the second embod- 
iment, similarly to that of the child car seat in the first 
embodiment, is provided with shoulder belt slots 5 
through which the shoulder belts 54 are passed, and the 
shoulder belt slots 5 are moved by a desired distance as w 
the headrest body 41 is moved by the same distance. 
Therefore, the shoulder belt slots 5 through which the 
shoulder belts 54 are passed do not need to be 
changed and the height of the headrest body 41 can be 
adjusted in a stepless mode. 15 

Third Embodiment 

[0057] A third embodiment of the present invention 
will be described with reference to Figs. 8A to 9B. 20 
[0058] Fig. 8A is front elevation of assistance in 
explaining the positional relation between a headrest 
and head supports, Fig. 8B is a sectional view taken on 
line B-B in Fig. 8A, Fig. 8C is an enlarged, fragmentary 
perspective view of a shaft shown in Fig. 8B, and Figs. 25 
9A and 9B are views of assistance in explaining the 
operation of head supports and a headrest. 
[0059] Referring to Rgs. 8A to 9B, head supports 

42 supported for rotating by shafts 82 on right and left 
end portions of a headrest body 41 included in a head- 30 
rest 4 move vertically as the headrest body 41 is moved 
vertically. At the same time, the angular positions of the 
head supports 42 are adjusted. 

[0060] As shown in Fig. 8A, the head supports 42 
are disposed on the right and the left end of the head- 35 
rest body 41 of the headrest 4, respectively. Each head 
support 42 is internally provided with a long bore 83 to 
receive the shaft 82 extended from a child car seat body 
3. As shown in Fig. 8B, a grooved member 421 provided 
with a groove 421 a is fitted in the long bore 83. 40 
[0061] As mentioned above, the shafts 82 are fixed 
to right and left portions of the child car seat body 3 near 
the head supports 42 so as to extend vertically. Each 
shaft 82 is provided with a helical ridge 82a on its cir- 
cumference as shown in Fig. 8C. The respective direc- 45 
tions of the respective helical ridges 82a of the shafts 82 
are opposite to each other. 

[0062] When mounting the headrest body 41 on the 
child car seat body 3, the headrest body 41 is lowered 
so that the shafts 82 are inserted through the grooved so 
members 421 of the head supports 42. The pair of head 
supports 42 may be connected for turning by pins, not 
shown, coaxial with the shafts 82 to the headrest body 
41 . At least the pair of head supports 42 and the head- 
rest body 41 are moved together in vertical directions. 55 
[0063] The shaft 82 provided with the helical projec- 
tion 82a and the grooved member 421 constitute an 
angular position adjusting mechanism. 



[0064] The right and the left head support 42 are 
turned as illustrated in Figs. 9A and 9B. 
[0065] When the headrest 4 is lowered, the head- 
rest body 41 is lowered together with the pair of head 
supports 42 and the grooved members 421a are forced 
to turn (rotate) by the helical ridges 82a of the shaft 82 
fixedly set on the child car seat body 3. Consequently, 
the right and the left head support 42 are turned toward 
each other so that the space between the head sup- 
ports 42 is narrowed. 

[0066] Thus, the head supports 42 are turned auto- 
matically toward each other and the distance between 
the head supports 42 changes from L 1 to L 2 (l^ > L 2 ) 
when the headrest body 41 is lowered for a small child 
K. Therefore, the head H of the small child K can be 
supported by three portions on the headrest body 41 
and the head supports 42. 

[0067] When the headrest 4 is raised, the headrest 
body 41 is raised together with the pair of head supports 
42 and the grooved members 421 a are forced to turn 
(rotate) by the helical ridges 82a of the shaft 82 fixedly 
set on the child car seat body 3. 
[0068] The head supports 42 are turned away from 
each other and the distance between the head supports 
42 changes from L 2 to l_t (L^ > L 2 ) when the headrest 
body 41 is raised for a large child K. Thus, the distance 
between the head supports 42 is increased when the 
headrest body 41 is raised for a large child K. Thus, the 
head H of the large child K can be securely supported 
by three portions on the headrest body 41 and the head 
supports 42. 

Fourth Embodiment 

[0069] A child car seat 1 in a fourth embodiment 
according to the present invention will be described with 
reference to Figs. 10 to 12D. 

[0070] In the fourth embodiment, the vertical posi- 
tion of an abdominal support 52 is adjusted when the 
vertical position of shoulder belts 54 are adjusted. A 
headrest body 41 included in a headrest 4 and the 
abdominal support 52 are interlocked by an interlocking 
mechanism 103 so that the abdominal support 52 is 
moved toward the headrest body 41 when the headrest 
body 41 is lowered and the abdominal support 52 is 
moved away from the headrest body 41 when the head- 
rest body 41 is raised. 

[0071] Fig. 10 is an exploded, conceptional per- 
spective view of the components of an operating mech- 
anism included in a child car seat in the fourth 
embodiment, Fig. 1 1 is a perspective view of an assem- 
bly of the components of the child car seat, and Figs. 
12A to 12D are a diagrammatic views of assistance in 
explaining operations of the components shown in Fig. 
11. 

[0072] Referring to Fig. 1 1 , the child car seat 1 has 
a child car seat body 3 and a headrest 4. The child car 
seat body 3 has a seat back A and a seat cushion B. 
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[0073] The interlocking mechanism 1 03 of the child 
car seat 1 includes sliding plates (sliding members) 110 
placed besides the opposite sides of the seat cushion B 
so as to move forward and backward, and guide plates 
(guide members) 1 1 1 extended along the sliding plates 
110 and fixed to the sides of the seat cushion B. The 
headrest 4 has a headrest body 41 provided at the 
lower end thereof with a rod 1 1 2. The headrest body 41 , 
the abdominal support 52 provided at its lower end with 
a rod 1 13 and the sliding plates 1 10 are biased toward 
the seat back A by springs 1 1 4. 
[0074] Each sliding plate 1 10 is provided with a slot 
115 sloping down toward the rear end of the seat cush- 
ion B. The rear end of the sliding plate 1 10 on the side 
of the seat back A is cut obliquely to form an inclined 
surface (cam surface) 1 16a. 

[0075] Each guide plate 1 1 1 is provided with a slot 
1 1 7 sloping down toward the rear end of the seat cush- 
ion B. The slots 1 17 of the guide plates 111 are sloped 
so as to intersect the corresponding slots 115 of the 
sliding plates 1 1 0. 

[0076] As shown in Fig. 1 1 , opposite end portions 
of the rod 1 1 3 of the abdominal support 52 are inserted 
in the slots 115 of the sliding plates 110 and the slots 
1 1 7 of the guide plates 111. The sliding plates 1 1 0 are 
biased by the springs 114, and the rod 1 12 of the head- 
rest body 41 is in contact with the cam surfaces 1 1 6a of 
the sliding plates 110. 

[0077] In the child car seat 1 thus constructed, the 
end portions of the rod 1 1 3 of the abdominal support 52 
are at the forward ends of the slots 115 and 117 as 
shown in Fig. 12A, when the headrest body 41 of the 
headrest 4 is at its uppermost position. In this state, the 
abdominal support 52 is at a distance L 1 from a plane 
including the forward ends of the guide plates 1 1 1 and 
at a height H 1 from a plane including the upper surfaces 
of the guide plates 111. The abdominal support 52 is at 
an uppermost position farthest from the seat back A. In 
this state, the end portions of the rod 1 12 of the head- 
rest body 41 are in contact with the highest positions on 
the cam surfaces 1 16a of the sliding plate 110. That is, 
the rod 112 is at the greatest height h } from a plane 
including the lower surfaces of the sliding plates 110. 
[0078] When the headrest body 41 is lowered from 
the position shown in Fig. 12A to lower the rod 1 12 to a 
height h 2 , the sliding plates 110 are pushed to the left, 
as viewed in Fig. 12B, by the rod 1 1 2. Consequently, the 
intersections of the slots 1 15 of the sliding plates 110 
and the slots 117 of the guide plates 111 are shifted 
toward the seat back A. As a result, the abdominal sup- 
port 52 is shifted together with the rod 1 13 to a position 
at a distance L 2 from the plane including the forward 
ends of the guide plates 1 1 1 and at a height H 2 from the 
plane including the upper surfaces of the guide plates 
111. 

[0079] When the headrest body 41 is further low- 
ered from the position shown in Fig. 1 2B to lower the 
rod 1 1 2 to a height h 3 , the sliding plates 1 1 0 are pushed 



to the left, as viewed in Fig. 12C, by the rod 1 1 2. A sec- 
tion of the slot 1 15 of each sliding plate 1 1 0 along which 
the rod 113 relatively moves from a position shown in 
Fig. 12B to a position shown in Fig. 12C when the slid- 

5 ing plates 110 are pushed to the left, is parallel to the 
sliding direction of the sliding plates 110. Therefore the 
rod 1 1 3 remains at the same position and the position of 
the abdominal support 52 does not change. Thus, only 
the headrest body 41 is lowered to the position at the 

10 height h 3 . 

[0080] When the headrest body 41 is lowered fur- 
ther from the position shown in Fig. 1 2C to lower the rod 
112 to a height h 4 , the sliding plates 110 are further 
pushed to the left, as viewed in Fig. 12D, by the rod 113. 

15 Consequently, the intersections of the slots 115 of the 
sliding plates 110 and the slots 1 17 of the guide plates 
111 are shifted further toward the seat back A, so that 
the abdominal support 52 is shifted together with the 
rod 113 to a position at a distance L 3 from the plane 

20 including the forward ends of the guide plates 111 and 
at a height H 3 from the plane including the upper sur- 
faces of the guide plates 111. 

[0081] When the headrest body 41 is moved 
upward, force from the headrest body 41 urging the slid- 
es ing plate 1 1 0 to the left is removed and the sliding plates 
110 are pushed back toward the seat back A by the 
resilience of the springs 114. 

[0082] Since the headrest body 41 and the abdom- 
inal support 52 of this child car seat 1 are interlocked by 

30 the interlocking mechanism 1 03, the abdominal support 
52 moves toward the seat back A when the headrest 
body 41 is lowered and the same moves away from the 
seat back A when the headrest body 41 is raised. 
[0083] The child car seat in the first embodiment 

35 has the headrest provided in its middle part with the pair 
of shoulder belt slots, and the vertical position of the 
headrest relative to the child sheet body can be 
adjusted substantially in a step I ess mode with the 
shoulder belts passed through the shoulder belt slots. 

40 Thus, the shoulder belt slots through which the shoulder 
belts are passed do not need to be changed and work 
for adjusting the vertical position of the shoulder belts is 
simplified. 

[0084] More concretely, since the vertical rnove- 
45 ment of the headrest is converted into a rotating motion 
of the rotating member by the cooperative action of the 
laterally elongate groove formed in the lower part of the 
headrest and the boss fitted in the laterally elongate 
groove, and the polygonal head of the rotating member 
so is locked at one of a plurality of angular positions, the 
vertical position of the headrest and the shoulder belt 
slots can be adjusted in a substantially stepless mode 
by the simple mechanism. 

[0085] In the second embodiment, the vertical posi- 
55 tion of the headrest body of the headrest can be 
adjusted in a stepless mode by the simple means and 
the shoulder belt slots, similarly to those in the first 
embodiment, do not need to be changed and the work 
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for the adjustment of the vertical position of the shoulder 
belts is simplified. 

[0086] In the third embodiment, the head supports 
are turned automatically when the headrest is moved 
vertically according to the size of the child so that the 
space between the head supports is adjusted automat- 
ically according to the size of the child's head. 
[0087] In the fourth embodiment, the abdominal 
support moves automatically relative to the seat back as 
the headrest is moved vertically according to the size of 
the child so as to reduce or increase the space between 
the abdominal support and the seat back accordingly. 
Thus, the space between the abdominal support and 
the headrest can be adjusted according to the size of 
the child. 

[0088] According to the present invention, the 
space between the abdominal support and the seat 
back can be automatically adjusted according to the 
size of the child simply by adjusting the height of the 
headrest. Consequently, the child can be properly sup- 
ported by the abdomen and the chest of the child by the 
abdominal support without requiring any special work. 

Claims 

1. A headrest to be mounted on a child car seat body 
included in a child car seat for supporting a child 
thereon comprising: 

an upper part for supporting the child's head; 
a middle part provided with shoulder belt slots 
through which a pair of shoulder belts fastening 
the child's shoulders are passed; and 
a lower part mounted on the child car seat body 
so as to be vertically movable for adjusting the 
height of the headrest. 

2. A child car seat for supporting a child thereon com- 
prising: 

a child car seat body; 

a headrest mounted on the child car seat body 
so as to be movable for vertical position adjust- 
ment to hold the child's head; and 
a vertical position adjusting means associated 
with the child car seat body and the headrest. 

3. The child car seat according to claim 2, wherein the 
headrest has an upper part for supporting the 
child's head, a middle part provided with shoulder 
belt slots through which a pair of shoulder belts fas- 
tening the child's shoulders are passed, and a lower 
part mounted on the child car seat body. 

4. The child car seat according to claim 3, wherein a 
groove is formed in the lower part of the headrest, 
and 



the vertical position adjusting means includes: 

a headrest support rail held on the child 
car seat body and supporting the lower 

5 part of the headrest for sliding movement, 

a rotating member rotatably supported on 
the headrest support rail and provided with 
a boss fitted in the groove of the lower part 
of the headrest, and 

10 a locking mechanism capable of locking 

and releasing the rotating member. 

5. The child car seat according to claim 4, wherein the 
locking mechanism includes: 

15 

a polygonal member connected to a central 
portion of the rotating member, and 
a locking member provided with a through hole 
for releasably receiving the polygonal member. 

20 

6. The child car seat according to one of claims 2 to 5, 
wherein the vertical position adjusting means 
includes: 

25 a pair of locking members supported on the 

headrest body so as to be movable toward and 
away from the child car seat body, and 
a biasing member interposed between the pair 
of locking members so as to bias the pair of 

30 levers away from each other and to cause the 

pair of locking members to be frictionally 
engaged with the child car seat body. 

7. The child car seat according to claim 6, wherein the 
35 pair of locking members have operating parts pro- 
jecting outward from the child car seat body, 
respectively, and the biasing member can be com- 
pressed by the operating parts. 

40 8. The child car seat according to one of claims 2 to 7 
,wherein the headrest has a headrest body and a 
pair of head supports rotatably provided for turning 
on the opposite sides of the headrest body. 

45 9. The child car seat according to claim 8, wherein an 
angular position adjusting means is provided to be 
associated with the pair of head supports and the 
child car seat body so as to rotate the pair of head 
supports for adjusting an angular position of the 

so pair of head supports when the headrest is moved 
vertically. 

10. The child car seat according to claim 9, wherein, 
the angular position adjusting means includes 
55 shafts, each supported on the child car seat body 
and provided on its circumference with a helical 
ridge, and grooved members placed in the pair of 
head supports and provided with grooves engaged 



8 



15 



EP 1 084 900 A2 



with the helical ridges of the corresponding shafts 
supported on the child car seat body, respectively. 

11. The child car seat according to claim 10, wherein 
the respective directions of the respective helical 5 
ridges of the pair of shafts are opposite to each 
other. 

12. The child car seat according to claim 11, wherein 

the pair of head supports are linked to the headrest 10 
body, and the pair of head supports are rotated so 
that a space between the pair of head supports is 
narrowed when the headrest body is lowered rela- 
tive to the child car seat body. 

15 

13. The child car seat according to one of claims 2 to 
12, wherein the child car seat body is provided with 
an abdominal support to be set in contact with the 
child's abdomen, the abdominal support can be 
moved toward and away from the headrest, and the 20 
headrest and the abdominal support are inter- 
locked by an interlocking mechanism that moves 

the abdominal support toward the headrest when 
the headrest is lowered. 
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